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£ ^^-c- ^-2^5^ ^t* (Orthogonal Frequency Division Multiple 

cess. OFDMA) 7] «> ^ ^ *HM ^ ^ 

TO u ^ofl o|^*V ^ofl>H ^#jo^ ^Ljoj ^s. qjo] ^ 

^ §#^5. ^. £^ *H3 oj^*> ^oi]Al Z|Z| §e) 

£ §7J tflS] «^ ^ ^ £ ^tgo,, 

<2 . OFDMA 7|b>S] Al^ofl>H S-^o) c}s jfl^ ^# -aol* r7 fl 

floi^Jl. ?9Af# ^ 2^. £*h ^ cfs - >g ^o]o] B 

^oj oi^ ^^^Ei5) 7>>a# 7flA}-§- Jt## ^ 

£ 6 

'MA. ^#2-1. *H! «Z1 Sfl^ TflA^ 
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Z*3.^V\^ 7|«} Al^^ofl^ol ^ -g-Tf ©E| *]Vl 

# ^ ^ I METHOD FOB RESOURCE SPACE PARTITION. A PHYSICAL CHANNEL 

■IGNMENT. AND POWER ASSIGNMENT IN CELLULAR BASED ON OFDM A J 
l^9\ TJu**} ^) 

5. l& ^AlofloJ) n}S. OFDMA 7l«} h £J ]oj ^ 

5. 2^r £ ^x]oj]ol] OFDMA 7l»} ^C'^ *l^*a°{W 7^ ^7} °l 

£ 3^ ^ ^S) *Uloljo{] tt^ OFDMA 7|«} ^l^^oq^ 2| 7^ ^ofl 

i 4£r ^xgo^ ^]AloQofl OFDMA 7l«} ^l^^ofl^ Eeflaj ?fl^o| 

£3 ^?J# 74^ 3^ ezfl^l 74^ 

£ 5^ £ Wjgoj AJaHoJJ OFDMA 7|«} Al^oflvH *fiM°l 

^ 7^ 7}^ ^Jo £ *| 7^ J^Tfoj ^cfl # 

*H-§-»M ^2}^ ^)A># ^0|*=. %A £^o| 
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16^^ ^^l<=flofl ^ OFDMA 7l«V Aj^^ofl^ ^ £7} 

^ ^ £-t>. a^Jl afl^ 5) 3# 3«? t*^# ^z\*£ 
ms\ >M<L> 

3*1*1.2.5. ^IH^t 1 $W (Orthogonal Frequency Division Multiple 

cess. OFDilA) 7\*}*\ Al^oflA) §^ ^3 ?I]S] 7^ 

74^ £7}^ oj£j 7^5] 7j£ 4$*}£.S 
ZJ jg^ *K!# -&°I*W1 ^ 5U*r OFDMA 7l*> gl- 

Al^<SofW£] ^7J §EJ *Htg ^ ^ofl ^olc}. 

C^35 -§-ol) >M^# . ^{1^ tf^^^ot] 

t> (Inter-Symbol Interference: "ISI") o] SJC^. ^\ , 

o}El ^£ A]ofl-. >y^oj ^ 7)7> jfl^oj ^05 ^AH£ct ^71 n^ofl ISI7J Cj-^ ^ 

^ ISlofl 2fl^# 2£#*t°1 ^^Wl -^SM $\*KM£: ^ 

7|»ao| s|.a*>7f} Sic*. o]^e> isiofl oj*V Ai2io| gfl^. 3^ ^ 0 | 7) ^6fl>H^ 

£*1 3.W ^ Si^r H <J^J2.S ^H^B^ t^(OFDM) TflojSJSi 
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olii]*> OFDM 3# ^EJ ^S. HaVCr 

^ Zl*£2\ i?-»># ^(sub-carrier)-^ 3]°lE-1G 3#*r*] . ^. #7l 

oi^Tg *>cj. ^71 ofdm ^£ *)JEL^# ^ 3-»>£nK} 7ie 

FDM (Frequency Division Mul t iplex) ofl ajofl cQ^» £#0] *:a. ^7|7}^ ZJ 

tItI] slHS. ^ «_>^h| H ^oQ ujog isiofl ^>a# Tjyct. 

^71 OFDM A|^°fl*l #4!^* ^Ajc+oj ja^ 3f^^ 

FT (Inverse Discrete Fourier Transform)^ DFT (Discrete Fourier Transform) {} 

3^2} #.2.1*1. o)i. IFFTduverse Fast Fourier Transform)^ FFT (Fast Fourier 
ansform)£- Sm. S*L *q"gSl S^AC* 

J£:Z^?J (Guard Interval) § 3#S]^r £ ^7|dJcJ #<y^7fl Sj^ «.«>#n}7j^ 
Ja^o] -rf*1Sl<H ^S^DR} ^ (Inter-Carrier Interference: ICI)o) «J-$6l*J 

^JL. £^ ^35. ^B^oU 3*> OFDM >9#oJ 3*1^ sjoj o|^^ ^ 

X7JSJ 1SI# ^flT^ 4> Sm. 

7|£<N TDMA 71«J£J ^#c^ ^I^^<H1>H^ °13t! ^ ^^^€' 

#tt£L£^ 3*> <g^# ^olTfl ^cf. c r ^°>. o^e* 

-95. CDMA2000. W-CDMA §SJ CDMA 7]m} ^ >^ofl^^ tflo^ 5 £f 

*\o\ z}^. s£2) Jfl^ofl oj^v t>^ # ^ ^°|J1. i*> Z)£. o)l$ 
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M°Q S^sm ^ 5U<H °J3*> *9<>M §^*v ^n|^{> * 5U 

- *MSh ^I^^l OFDM 7)«}^ Aj^^oi iEEE802.11a. Hiperlan/2. Digital Audio 
oadcasting(DAB) <a§ZW <H»d ^ofl^ ^Sl&j, ^7} 7}^ # o| 7 j ^ 

^# ^ Sl^Lj. ^<H*M -g-^oj ^ojs^ ^ 

#7] OFDMA 7)«V51 Al^ofl^ ^3}^ 7flA r -g- ^o]7l ^ofl 

r*^ §3 BH^ ^{Dynamic Packet Allocation) 3Efe Afl^ ^ 

(Dynamic Channel Allocation) ^ °l Sl^HX. Qiu. K. Chawla. J.C.I. Chuang. 
d N. Sol lenberger7f 7fl^*V "Network-assisted resource management for wireless 
ta networks". IEEE Selected Areas Commun.. Vol. 19. pp. 1222-1234. July 2001 
. o| 9J^ ^ 7 |ej ^ A ] (signal ing)# ^3 €<>! 

^1^S3°1M^ i »1 of] H (overhead) 7f 3.7] nfl^ofl *jt*SI*l ^-^)^o] oj 

^7) OFDMA 7l«}5l J£^Z\ Aj^ofl^^ >g7j 7>^§ ^5*^7] ^ofl ^ 
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<r ^^nv\^r U^o| \|ej ^oIji <&S,v\ . 3. 7>S-cfl ts\\^7\ IEEE802. 16a£l 
DMA *£#o|ch J}^J. IEEE 802.16a<M£r ?J£J ^£ &o] $3>2}«1- 
5U°1. ^fi ^Xtfl ^§«|(required SNR) 7f ^ *8hi^ 0 1 ^2*3 
tl*l ^oi^PI o^cj^ ^^o| 
^o] 0|^J17| 71^^ 2}7fl] 

#71 63^«}7| £ tt^Sj OFDMA 7|«> A|>^ofl>M 

#°i ^ £S ^oJ^tU 741cHcfji. fi§d 

>^2] 7j^ ^7j g 3^ ^ 

a) t}^2\ oI^*> -goflxi t>\^°] vflSl 7^# ^ ^7>o^ S 

^Tfl: b) #71 7^ ^7}# #7| £H>£1 o]3*} ^ofl^ §EJ *fl 

51 37lofl ^^<H 7^ cfTfl: ^ c) ^#ofl 7|£d r oi ^ 

Sfl^^# ^?_> vflo) ^ ^ofl ^ ^e}^ 

a) cf^Sl oj^«V ^ofl>H §§o£. LflS] 7j^# 7^ 
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©St*? yX]: b) #7] 7^ §?J£ ^}7| CJ^S] ol^Sf *qoQjtl §§o^ 74 

: c) ^71 74^ ^7} 3} 74^ #7| 

^3*} *9°G>H ^ g£l ^3 a7|o(l 7^ &m\Sr ^7Q : £ 

) £t^<*\ §^ Sfl^S 7^ ^?j2f 7^ ^7J uflo| ^ 

°171^. 7}^ ^?J£ 70<H «]^. §0. 74]<H ^j-S- 

£th #7| h) ^Tflofl^. ^ ^o] *flig. jfloj ^ 51 ^ 7flo| **] 

ol 3££]£r 74^ ~?J§ §Ej *gvg ji^o| «|^ev o^oj sg^^iej c}uf^ if§ 

°M ^^Sj£^ #71 7}^ 7^ **?t.O£ 3<>| H^^t}. 

^7j THi *!3S> ^ 7}^ ^7} ufloj S - 740J ^ 

i)tfl*> 11711 #§01 «h§S[£i~ £93^r H>^*|^c|. 

£ 8 J. ^7) T^^ °>3t> -33 7^ ^7}2} 7^ I^TJ ^ Oj 

?> M)21 ^ ^JW £]cfle> ^§ 0 | ^5)^- ^ol 

WW. 

^7| 7^ §7J£ ^isUr ^«}^n}#. ol^oj yo 

7) Sii <^t} ?J3# 7M^- 74#*>ol 2°1 M^^l*f 
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I*h 0FDJ1A 7l«> -*1>:<asl ^ §?J §Ej SI 3 

t><2 USI€- #7] ^€ fltHI ^oQ ^ ^-g-^^- 

*3 *3M<>Q #7| §^ 74# ?J #7j 7^ ^^oQ © 

€ §e] *8«d n*£ 3# >4#e^ *)^og 74^ *|cfl 

i# 33 o|tn^ ©^fe y^o sew. 

OFDMA 7|«f Ali^Sj ^ §7J §3 *^ ?| 

tt^ a <^€" ^7| 74€ ^tfcfl ^ §ofl JL*} A**^ 

fel >Q^o(} #7| 74^ *2-7J3 3^3. yX]: 51 #7| ^ ^J^oq 

^ §E] £ofl 7f«? ^}#«}^ §iM Afl^ofl ^71 7*^ ^TjoJ 

^7Ui. #7| *1# 3 7|. Ol^ 7J^. or- ifi AJ^tfl 

§UJ (required SNR) £ ##5]^ H r ^2]e r ct. 

Sth #7] 4|tfl ?J# 37). OJ3 >goj rj-A] s a 

i*h #7| Ejfl?) ^oj T^Sj- 7}^ ^7}0] ^ Hfl^oH °}^<H °J^*V 
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o}zaoQ>H^ *M £ ^3 ^lA|t<3o{] iflsjci £ 

Wf^ 7|£ £°t°fl*l §#SJ 7 ^ 7^ ^.o]*>7Q *U|^ ^ #4)*] 

•3*^. ^ ^<3£ 7>*1 ^o|e> ^cjj^ ^ sa^oj opioflAj 

t^sJTJ i3oi]>H £ "9^71] ^©>7] $\&${M 

■33} ^Si^r Jf££ «341>H -S-Af*> Jf^on tflo^H^ 

^3 74% §^ ^ ^ ^ ^41*1 

£ 1^ ^ ^£1 4M°i]ofl OFDMA 7]«}£j >i^^ nzfloj 9-££> 

^ . (FDD) SI ^-^-oil- . ^ %3 ££j 

a ^2L^r A|7Jo^ <2^°1 £S (100a. 100b) ^.S ^ C}§ 

3E«J ^)^^(TDD)S] ^-^-ofl^. ^o. ^2}^ tfl^# AteSKl. ^3. 

5 (100d)2| *m ^3 ££(100c)o| Al^jo^ ^S-S^cH ojcf. 
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o\7\M. (100a. 100b. 100c. 100d)£ A}-g.£j£. -^#D} ^ 

§}tj2j tfl2l OFDM V&2\ **2\ ##{110)2.5. o|i^o1*lc}. 

7\M. emsj $%s\ z}o|2} t\H2\ £S cgsj t}^ 4^ 7}^3«1 5tm. 

i 2£- £ ^A|oqol] a}£. OFDMA 7l«>2| t}£ ^7} R) 

+^ *5?J £t>2} 7}^ *Jtf £?om. 

5. 20 £ ofdma 7|«vsj ^l^^Sj $5° 7}^ 

7J A (200) . 7}£] ^ B(201). 5,' 74^ ^7} C (202)S o\?]M 7}^ ^7J 

1 3^°^ ^1 ^ ^7} 1(210)2} 7}^ Jf^Tj 2(211)5. £t^^- 

£*h 7}^ $7J A (200) ^ 37f|Sj 7}^ ^ (221) 2.5. . 7}^ ^7J 2 

3 7^1 3tM222)°5. 7}^ *^7J 1°. GtfS) Wi223)2.5. 7}^ i?-^-7j 

r 67{j5) 7}^ ^^(224)^ *m 

°P|Ai. o| >g(Cell 12} Cell 2)£ 7}^ ^#(200. 201. 202) ^ 7}^ 

^7J(210. 211) # 7}7]7}d>. #7] 7}^J ^«(221. 222 . 223 . 224)^ MS. . 
t\s\ *£S\ *}u}°i 7}^ ^?}S) i\yjs\ 7}^ t*B ^3 7jo ^ ^ 

^1-2} 4)cfl»l jiSTfl 3*1*^ Hfl7l*M] sic}. 

^71 7}^ ^^£1 ^ 3 *}l}°J 7}^ ^J^£) t}^ ^ofl ^e|>H. «i)7l&Kr 

^3 7}7l«J ^ &C}. ofl# §<H. -ffA} ^ 25<>il tt}E} BflTl^ ^ Sl^tfl. -S- 
7}^ ^. °!3S.> €3 4-. o}u}5| 7}^ ^^5} 7}^ ^7} *f nflif *} 

5} ^S] 7}^ 3tM ^ 7}^ ^J*}#2} 7}^ 7}^ ^£ 7}^ 

L}^ ^J}^ 2 = 71] ^Tli^ m*}© 2|C}. a ^^17} G.J. 
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ttie and R. Cal derbank^F "Channel Coding Strategies for Cellular 

dio" (IEEE Trans. Vehic. Techn.. vol. 44. pp. 763-770. November 1995) of] 7{)a|S| 

■Kl M]o{]^^ °J^*} ^2] ^1^*1 3*111. 

°M 4 . ^ f?Jo|l4 ^ ^?J# ^*rfe "c^ofl^r *lt># ¥*1 

^c*. ^. 6}u}«] tflo{]>H *1*h2.5 

E£ ^BW* cfl^ofl Jf«h£n} 3tt W oj^ 7fl^ ^>8^o 

*L c+o|^a|^# <g;n. ofl^ ^ -§-7j 3E^ ^ ^f^-^ofl ^;g*V §^ 

W?\M. #^<H1 A.R.S. Bahai and B.R. Salzber 8 7f ■ 

lti-Carrier Digital Communications: theory and application of OFDM". Kluwer 

adeoic. NJ. USA. pp. 25~27# #3lv\7]^ . 

£. 3£ *}*%S) ^1<4l°fl ttt# OFDMA 7]*}2\ *l:±<3°fl>H Zj- ^ 3tf 
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W D J *3ofl ##*|o^ £o|^ (300). A[-§-^o{]7,1 

10). Af^oqTfl tJ#£ 3# ^(320). 4#7H* <U%-7\ ^**Rr 

°\ *8^(330). W£ (340) -S-o) qj # ^ oj 

JflVg ^oQ>H ofl O §oJ. ^-g- ?%o] «3^i (310)5] a ^l-o- 

371. S£ ^x£} U*i2J mz)A\ ^a. ^ 3^ €-3 >H 

*HM§(311. 312) S ^ Si^. o|nfl. -§--£ (300) . ^-g- 

3^(310). -g-S- «)\§(320)e €5. ^4! 3^ -o-^ -^°) ^ 

7}^ §7> ^ 7}% §6D #Alt?cJ. ^. 

si ^-s *a<g 5^ *]<h *a^oQ o|^- oj^ ^^o. a ^ 

S*h BUM sfl^(340)Sl 3^. ^^o|i4 *fi<g2^ ^ ojej ?W 

#2. j^s* «<^# AU'i Befl^l ^ofl ^ #&*m 

H*>M ^ (340)o] ^ ^ (350) # ^5.of! ^ W o)#3 

3 ^#(360) .2. 5. ^©SKl. ^ ^€ ^#(360)3 ^}^(370)# #6fl B^fl 
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5. 3<*\M$r ^ 77\2\ A# %s>.Q l4e|U]ji 5U£.d1. 

ezgq (340) o) 3££|^r ^-^(360)01 ofL+oj 30 ^ 

(340JO) o]^ *go| £ - e^sJ ^1^2} ^cflSf 7V^§ S>^} SlJl. ^ 

*}(360)Ol o\i$ 7go|^. ol^ ^o] ^ « ^-7} ^a) £J* Ej oj 1} 

Jl^M AjA^oj ^3}^ - ojq. 

S 4£- £ ^^S] ^xlofloD n}£ OFDMA ?]*}2) <i-£&l Aj^ofl.*! ej)]?] 

5. AO £• -yx|oflo{) 0FBMA 7]«fS] <g#iM Aj^ofl^ e 

93 7_>^# ^Slt? * Sic}. 

^. #7| J=i^ -^J(400)£r ol^ ^fl^ ^^(410) 3.3. ^m\JL. o] 

beJ} »j ^^(420)ofl t*<2*>th oi7l>H. 3tH410) *9n}tJ cf 
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i 4<f\M£r Cell 02] 0*1*3 74^ ^^(430)o| Cell 42] 67921 7*^ JJ^ 

i 5^ £ ^^2J ^Aloljon U}S OFDMA 7|«V2J *)£>£| Al^ofl^ 7 f]2) J= 

^ 3 #3 ^ 7i]2| 74^ ^-^7jO£ #WJ1. ^ 74^ ^ 

21 3cg ^ 3<sj§ 14273 el-&w}o| ^s}^ *g >«.}-§. ^o] - ^^s>7| 

1*> ^. ol^ 7fl2] HEfl^ Afl^o] ^j^g 74^ ^-§7JS ^-§-o}JZ ^ 

OfL|2j 74^ ^TjoQA]^ 14^ 74^ ^§7ji£t4 vl&tt*. 

^ ^i^y^ ^dk* TijA^ a§§ ^o|^ ^# i°i ji xm. 

^. W2] ^oQ>q ^^£5£ ^Alo) 7\~*} 74^-74(580) (3tf *D °}^2] 

74^-74(530) ^ 7^74e]2) t4#t4)^ fe£ ^j^o) ^3 740, ^-^Tj 

£ 7i2j o>A] o^Tfl 5JJI. 7}^74EJ2] A\&7}±r °J3 *?°fl>H ^ *&1}2. 
#AJ*Hf 3 A] #7fl ^7| nfl^ofl OJ^ <go| 7J^# 7J2J H>7^ ojTll €*4- 

5. 52| oJ]ofl>H£. ^ >i(Cell 02} Cell 4)ofl>H Z|ZJ 37fl2] 74^ ^-g-TjA 

"fl. Cell 0ofl74^ % 74^ ^7>(53o)ofl^ ^ & 
3- ^ «lJfl(540)2f /fl «l*fl(550) 74^ ^-^Tjofl^ 4fS] ^^o># 
5Ui^ W. 

Df^TjS. Cell 4ofl74^ ^ «l*fl 74^ -*f^?J(510)ofl^ t_f^*t 

^ «l*fl (500)2| ^1 (520) 74^ ^-^TJofl^ ^ 
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^ 2li^ tK*. 3^3. Cell OeQM^r A# 3^.2.^ ^ 3?l 

60) Sl^r ^#^(580)ofl^]^ - ^ X - /i] ^^oj ^ Jf§7j£ 

^ *a*i# ^>y»>ji (o?7M. 3 s*a 74^ ^ *nmw*r 

^) . f3 371 (570) oioQ o|^o> i§ £A] 

€ 3^1 (560) *M 5*1^- A}#;*H590)<>i)7i]4r ^H*1 £ £#8 7431 Jf-^fc 

efl>M *j»i£r £*!®H4- o|ng. i§ nflSl <@ 371(560) °J 

SI^ (580)^ Cell 4S|£] TjEl^ ^7] cfl-g-ofl Cell 4^1 7>^ ^ «>?(] 

Jl. 33.°-^ ^3 € 371 (570) o>oQ 2l7jn> 4 £ 

SI ^ 37|(560) Stofl A^7|(590)^ Cell 42}£J 713^ ^7j #7jo}. Cell 4 

M 63^ 74?? ^§7j(3i 74^ ^?J)of] i§5| ^^°1# #<$8fc>) n^ofl 7J 

°1 371 tfTfl ^CJ. 

n*e}>H. £ 5SJ ^2QoQ^ £ ^ o^o] ^nK* *f]A}-g. 1/301 
£*V oj^ ^ ^Mj^ *74*M3>M *W-§- « 10] A]^^# zjl^^ 

5Uc*. °1 H <^ ° ^efl«l 7fl^O € HflTl ^ ^El «fl7lSf tJ«l 33*1^ 

£ 6£ £ ^5] ^jAloflofl ttfg. 0FDMA 7|«V«2j Al^ofl^ 74^ §7j gj 

^^n} 74^ a el 3 §3 Jfl'g ^ ^ 3£ ^# u^Ejufl 

£ 33} £ 6f #2^. °l7j. oj^ftf ^ofl^ ^§£5. W<N 

3 74^# 74^ ^7J(350)°.S ^t\n Sl^cfl. old), ^-s 3^ (300) . 
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^ (310) . #-n- *0°1 (320) . ^-g- (330) ^-?r (340) 

^^-U -§rtJ*l°l ^-tluUI ?c|(S610) . 

#7] ^ #?> (350) £ ^5.ofl cj^S] oJ^ftV § 

74^ ^§#(360) £.5. €C+(S620). S«>. o|7l>M. #7] 

^. *n ^ si ^-s- jg^oi 3#si£. 74^ #t_k> §si s$$o\ 

i4£-°£. ^71 743? -&?i(350)3| ^ ^7J (360) # t44>S| 

^oflAl *m 37] ofl ^<H 74^ 3^(370) £^S r S]. #7) 7}% 

f?i(350) 74^ 3"£7J(360)S] 74^ ^(370)£ °!3t> ^ ^ 

t43 ^7v ^ jf^Tj ££ 74^ £€°1 «H8*ri^ 

%h=ltHS630) . 

z*&°S.. a ^^ol #3 74^ §?i(350) 74^ 

«1<360) ^7| 74^ ^^(370)cKl ^C}(S640). 

c}-&£LS. ^7| ^€ #3 *fe ^3 ^)^<fl 

7] 74^ ^#(350) ife 74^ (360)3 3£ AW*! Sl^Cfl . ^ 

7]. oi^ ^3 ?J^. ^& ^Jltfl ^H] (required SNR) # HS^M ^ 

=Jt4(S650). 

^7) §B] *fl^# §i 7 r ^ 3# 33# §3 Jfl^ofl 

71 74^ ^7V(350) 74^ -^-g-^ (360)5} £|tfl olvjj^ #*\& 
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ji^eioj ijcg 3^ ©%e»Q £c+(S860). 

°|7l^. ^ §#(350) i^- 7^ ^§#(360) £r tH***^ «l$nK> 

cg^oQ 2^ Si^l. 7J3# 7^^ ^#5^ *m ^ 

£th #7| *B^oj 7}^ (350)0 -3 «D*|oQ nj4.cn oj^ev 

93 7}^ -^#(360)5.3. ^-^ti. A ^Dft} eH42| 74^ ^^^(360) 

^§?J(360)# oi^lV ^d}c} q^Ti] ^ ^ sm. S*h #7| ^ ^oqxH ^£ ^ 

*}o\ oi^ ^<>ii 

oM*J OFDMA 7|«>2] A| <g ofl A] °1 7^ §?>(350) 33 

?J (360) t}^ 3tM370) a^n g 3^ ^ 

£ OFDMA 7|«> A}^^oflAl 7|^(S>l4£j OFDM <*}S) v\ 

£«J ^ 
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£ ^ofl ttJB^. OFDJiA 7]^ A|>;^oI]^ -E^o| ^ 

?J3# ^]<Hofjl. ^Af-* ££r£ ^o]7l 3*> 7*^ 5-^2} 

£*h 4£ ^ ^ *t 0 l3 EEfl^ *fl<go| ^S]^ 7}^ 

^3 ^n}^ Tii^ ^ 
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^n^v)^ £tJ 3^ 7 1 U J €€-3 Qt\ ^ 

a) o]^«> ^ofl^ ^#o S ^l|oj £5 ^joj ^ # ^ ^7}o. S 
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